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ABSTRACT: 

On July 5, 1999, at 11:22, the Unit 2 reactor automatically tripped from 100% power as a 



result of low flow in the "A" loop of the reactor coolant system (RCS). The plant 
responded to the reactor trip, as designed. The auxiliary feedwater pumps were secured 
and withdrawal from the condensate storage tank (CST) was terminated at 12:07. The 
Technical Specification (TS) two hour action statement for refilling the tank was 
inadvertently not entered, and refilling of the CST began at 19:05. At 18:10, the "A" cold 
leg loop stop valve, 2-RC-MOV-2591, was removed from its backseat as a part of the 
normal unit cooldown sequence. When an attempt was made to reopen the valve fully, a 
full open position was not indicated. Since compliance with TS 3.17.1 was not 
maintained, a 30 hour action statement to place the unit in a cold shutdown condition was 
entered in accordance with TS 3.0.1. A root cause evaluation (RCE) investigation 
determined that the low flow condition in the "A" RCS loop resulted from the separation 
of the 2-RC-MOV-2591 valve's disc assembly from the stem, which allowed the disc 
assembly to drop into the flow stream. Approved RCE recommendations, designed to 
prevent the recurrence of a similar event, will be implemented through the corrective 
action program. This report is being submitted pursuant to 10 CFR 50.73 (a)(2)(iv) and 
10 CFR 50.73 (a)(2)(i)(B). 
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1.0 DESCRIPTION OF THE EVENT 

On July 5, 1999, at 11:22, control room annunciators [EIIS-IB] alarmed, 

indicating low flow in the "A" reactor coolant loop. As a result of the 

low flow condition, the Unit 2 reactor automatically tripped [EIIS-JC] from 

100% power and was followed by an automatic turbine trip. Control room 

operators promptly initiated the appropriate emergency operating 

procedures. 

The plant responded to the reactor/turbine trip, as designed: the auxiliary 

feedwater pumps (AFW) [EIIS-BA-P] started on low-low steam generator (SG) 

water level and provided flow to the SGs; the Anticipated Transient Without 

Scram Mitigation System Actuation Circuitry (AMSAC) armed and initiated; 

and the main steam dump valves [EIIS-SB,TCV] automatically opened to admit 

steam to the main condenser. The temperature of the reactor coolant system 



(RCS) [EIIS-AB] initially decreased to approximately 542 degrees F and 

subsequently stabilized at approximately 547 degrees F. The reactivity 

shutdown margin was calculated to ensure that Technical Specification (TS) 

and administrative shutdown margin limits were satisfied. 

The AFW pumps were secured and withdrawal from the condensate storage tank 

(CST) [EIIS-KA,TK] was terminated at 12:07. TS 3.6.H requires refilling of 

the CST to begin within two hours following the cessation of tank 

consumption. The two hour action statement was inadvertently not entered, 

however, and refilling of the CST began at 19:05. 

The following discrepancies were noted during the post-trip response: 

. The individual rod position indication (IRPI) rod bottom lights 

[EIIS-AA,ZI] for control rods F-6 and L-5 illuminated within one 

minute after the reactor trip. The IRPI rod bottom lights for F-8, 

G-9, and J-13 illuminated within the following 15 minutes. 

. Control room annunciators alarmed approximately four minutes following 

the reactor trip, indicating the "A" reactor coolant pump (RCP) 

[EIIS-AB,P] shaft vibrations were in an alert condition. The pump was 

secured as a precaution. 

At 18:10, the RCS "A" cold leg loop stop valve, 2-RC-MOV-2591, 

[EIIS-AB,ISV] was removed from its backseat as a part of the normal unit 

cooldown sequence. When an attempt was made to reopen the valve fully, a 

full open position was not indicated. TS 3.17.1 requires the loop stop 

valves to be maintained open unless the unit is at cold or refueling 



shutdown. Since compliance with TS 3.17.1 was not maintained, an action 

statement was entered in accordance with TS 3.0.1, requiring the unit to be 

placed in a cold shutdown condition within 30 hours. The unit reached cold 

shutdown on July 6, 1999, at 13:36, and the TS 3.0.1 action statement was 

exited. 
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1.0 DESCRIPTION OF THE EVENT (Continued) 

The NRC was notified pursuant to 10 CFR 50.72 (b)(2)(ii) on July 5, 1999 at 

13:57. This report is being submitted pursuant to 10 CFR 50.73 (a)(2)(iv) 

as an event that resulted in the automatic actuation of engineered safety 

features and the reactor protection system; and pursuant to 10 CFR 50.73 

(a)(2)(i)(B) for operation prohibited by TS 3.6.H and TS 3.17.1. 

2.0 SIGNIFICANT SAFETY CONSEQUENCES AND IMPLICATIONS 

This event resulted in no safety consequences or implications. Appropriate 

operator actions were taken in accordance with emergency operating 

procedures to ensure the performance of system automatic actions. The unit 

was quickly brought to a stable, no-load condition. Therefore, the health 

and safety of the public were not affected at any time during this event. 

A departure from nucleate boiling (DNB) assessment of the RCS flow 

transient was performed by Engineering. The assessment concluded that no 

DNB limits were exceeded and, therefore, no fuel failures are predicted as 

a result of the transient. 

When the Unit 2 CST withdrawal was terminated, the tank contained 



approximately 88,000 gallons. Although refilling of the tank was delayed, 

the 60,000 gallons required to be available for Unit 1 was maintained, with 

ample margin. 

3.0 CAUSE 

A Category 1 Root Cause Evaluation (RCE) team was assembled on July 6, 

1999, to determine the cause of this event and to recommend corrective 

actions. The RCE investigation determined that the low flow condition in 

the "A" RCS loop resulted from the separation of the 2-RC-MOV-2591 valve's 

disc assembly from the stem, which allowed the disc assembly to drop into 

the flow stream. An inspection of the valve internals revealed that the 

pin, which prevents disengagement of the stem/disc assembly threaded 

connection, had been sheared. The failure of the pin allowed the stem 

threads to almost completely disengage from the disc assembly when the 

valve was subsequently opened. The RCE has preliminarily concluded that 

the pin failure was caused by the application of excessive torque when 

closing the valve using the manual operator. 

The CST was not refilled in accordance with TS 3.6.H as a result of the 

control room staff's inadvertent failure to perform the procedure that is 

used to respond to a CST low level alarm. 
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4.0 IMMEDIATE CORRECTIVE ACTION"S 

Following the reactor trip, control room operators acted promptly to place 

the unit in a safe, shutdown condition in accordance with emergency and 



other operating procedures. 

The Shift Technical Advisor monitored the critical safety function status 

trees to ensure that plant parameters remained satisfactory. 

5.0 ADDITIONAL CORRECTIVE ACTIONS 

To minimize radiation dose and the amount of time the unit was at reduced 

inventory condition with fuel in the reactor vessel, the disc assembly was 

removed from 2-RC-MOV-2591. Unit operation with the disc removed was 

evaluated and determined to be acceptable since the loop stop valves are 

used for maintenance purposes and are only closed when the unit is 

shutdown. 

Hot rod drop testing was conducted which verified that control rods F-6, 

F-8, G-9, J-13, and L-5 were fully operable. The respective fuel 

assemblies' burn-up was also evaluated and determined to be less than the 

burn-up threshold for incomplete rod insertion. A slow response from IRPI 

rod bottom indication has been exhibited following reactor trips for 

several years. As a result, IRPI system performance is currently being 

monitored relative to the condition monitoring criteria established through 

the Maintenance Rule program. In addition, long-term plans for system 

improvements have been developed. 

The shaft vibration alert condition experienced by the "A" RCP following 

the reactor trip was evaluated. The evaluation concluded that the 

vibrations were an expected response to the RCS "A" loop low flow 

condition. A review of other RCP parameters confirmed that there were no 



additional problems with the pump. 

6.0 ACTIONS TO PREVENT RECURRENCE 

The other Unit 2 loop stop valves were stroked. While being stroked, the 

valves were observed and stroke-time and stem measurement data was 

obtained. These checks indicated that the valves' stem and disc assembly 

were engaged and not likely to experience a similar failure. 

Based on an assessment of recent closure deflection data, the Unit 1 loop 

stop valves were determined to be less likely to experience a failure 

similar to 2-RC-MOV-2591. The Unit 1 loop stop valves will be stroked 

during the next refueling outage. This activity will be observed and 

stroke-time and stem measurement data will be obtained to confirm that the 

valves' stem and disc assembly are engaged. 
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6.0 ACTIONS TO PREVENT RECURRENCE (Continued) 

Approved RCE recommendations, designed to prevent the recurrence of a 

similar event, will be tracked and implemented through the corrective 

action program. 

Procedure changes were made to more clearly communicate the TS requirements 

for refilling the CST. The application of these procedures, with respect 

to this event, will be discussed in licensed operator requalification 

training. 

7.0 SIMILAR EVENTS 

. LER No.50-280/1987-011-01 Reactor Trip on low RCS Flow Due to Failure 



of Loop Stop Valve 

. December 1, 1973 Failure of Unit 1 Loop Stop Valve 

8.0 MANUFACTURER/MODEL NUMBER 

Anchor/Darling Valve Company Double-Disc Gate Valve S350-W-DD 

9.0 ADDITIONAL INFORMATION 

Unit 2 was returned to service on July 16, 1999. 

Unit 1 was operating at 100% power and was not affected by this event. 

*** END OF DOCUMENT *** 
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